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(54) 2,4-DIAMINOPYRIMIDINE DERIVATIVES AND THEIR 
USE AS PESTICIDES 

(71) We, WACKER— CHEMIE G.M.B.H., a body corporate organised 
according to the laws of the Federal Republic of Gennany, of 8 Miinchen 22, 
Prinzregentenstrasse 22, Federal Republic of Germany, do hereby declare the inven* 
don for which we pray that a patent may be granted to us> and the method by which 
it is to be pexformedj to be pardcutiarly described in and by the following statement:^ 

The present invention relates to 2,4-diamino*6-methyi-pyrimidines, which are 
useful as pesticides. 

Many pesiaddally adve, especially herbiddedly active, compounds are known, but 
most of these are active either against broad-leaved plants or against grasses, but 
not both. The present invendon now provides 2,4-diamino-6-methyl-pyrimidines that 
are, in most cases, acdve against both broad-leaved plants and grasses. They also 
exhibit a fungicidal action as well as a herbiddai one. 

The 2,4-diamino-6-methyl-pyrimidines of the invention are of the general formula 



in which each of R\ R^, R^ and R^, which may be identical or different denotes a 
hydrogen atom or an alkyl group (straight or branched chain) having up to 8 carbon 
atoms, with the proviso tiiat at least one of the said symbols denotes a hydrogen atom, 
thai at least one of the said symbols denotes an alkyl group, and that the total number 
or carbon atoms in an alkyl groups denoted by any of the said symbols is fiom 6 to 12, 
preferably from 7 to 10. The compounds of the invention can also be used in the form 
of their salts, for example their hydrochlorides or hydrobromides. 

An optimum fungiddal action is obtained with compounds in which the total 
number of carbon atoms m the alkyl groups RS R^ and R^ is 10, with each amino 
nitrogen atom carrying at least one aUtyl group (tluit is to say that at least R^ and R' 
should denote alkyl groups). 

A good herbiddai action is generally obtained with diose compounds in which 
only one of the symbols K\ R«, R* and R* denotes a hydrogen atom, A particularly 
good herbiddai activi^ is shown by those compounds in whi<± R^ denotes a hydrogen 
atom, R' denotes a pentyl or hexyl group (straight or branched), R* denotes a meAyl 
group, and R^ denotes a methyl or ethyl group. The total number of caibon atoms in 
the alkyl groups K\ R^ and R* denotes a methyl or ediyl group. The total number 
of carbon atoms in the alkyl groups R', R' and R* is generally 8. 
' The following are spedfic escamples of pyxunidines according to the invention: 
2,4-bis-n-propylamino-6-methylpyrmiidine, 
2,4-bis-isopropylamino-6-methylpyrimidine, 
2,4-bis-n-butylamino-6-me±yipyrimidine, 
2,4-bis-isobutylamino-6-metbylp>Timidine^ 
2,4-bis-l',2'-dimethylpropylamino-6-methylpyrimidine, 
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2,4-feis-l'^'-dimethyIbutylainmo-6-methylpyrimidm 

2-ainino-4-cthyihexylamino-6-methyIpyrimidine and its isomer, 

2-<iimethyiaiiimo-4-n-hcxyiaxiiino«6lmethylpy rifntd inf> and its isomer, 

2-dimethylamino-4-l'3''^iimethylbutylamino-6-meth^^ and its isomer, 

5 2-ethylaniin(>-4-l',3'-dimethylbutylainino-6-methylpyiimidm and its isomer, 5 

2-cdiylaniino«^n-hexyiamino-6-methylpyrimidine and its isomer, 

2-a-propylaniino-4-n-butyiamino-6-mefliylpyrinudine and its isomer, 

2-isoprt>pylamino-4-n4}u^laniino-6-methylpynxnidine and its isomer, 

2-lsopropylamino-4*isobutylaniino-^metiiyipyrimidine and its isonier, 
10 2*n-propylanuno-4-isobutyiamino-6-methylpynmidine and its isomer, 10 

2-n-biityianiino*4-isobutyiamino-6-'methylpyrinudine and its isomer, 

2-n-butylamino-4-n-pen^Iamino-6-methylpyrimidine and its isomer, 

2-n-butylamino-4'n-hexylamino-6*methylpyrimidxne and its isomer, 

2-iso-buQrIamino-4'n-h^lamino-6-mediy]pyrimidine and its isomer, 
15 2-iso-butylainino^l^3'-dimethylbutylamino-6-methylpyrimidi^ and its isomer, 

2*n*butylanuno-4'l',3'-dimethylbutylamino-6*mediylpyrimidine and its isomer, 

2-isobutylamino-4-n-pentylanimo-6-m^3dpyrimidine and its isomer. 

In the above list the reference to isomers means die compounds in which the sub- 

sdtuents in the 2-position and 4-position respectively' are interchanged. 
20 The compounds of the invention can be manufactured by the amination of 2,4- ^ 

dichloro-6-methylpyrimidine, whidi is obtainable from 6-methyluraciL 6-methyluracil 

may be reacted with pho^horus oig^chloride, whidi can also senre as the solvent, to give 

2,4-dichlon>-6-mediylpyrimidine in Imown manner: 



o • L ^ 



he 

25 The 2^4-dichloro-6-methy^yrimidine is then aminated with an amine of the general 25 
formula 

HN(R^)R» 
and with an amine of the general formula 

HN(R3;)R* 

30 in either order. Aminadon of the first duorine atom takes place very exothermically 30 
and will take place even at. low temperatures, aidiough for economic reasons it is 
generally not carried out below 0** C. Aminadon of the second dilorine atom can be 
achieved only at temperatures above 90*^ C, preferably above 120** C. Suitable solvents 
for the amination are chlorinated hydrocarbons {e,%, chlorobenzene and dlchloro- 

35 benzene), hydrocarbons (e.^. toluene and o-zylene), phenol, water, alcohols (e.^. 35 
methanol^ ethanol, propanol, butanol, hexanol, heptanol, octanol, glycol, glycerol^ pro- 
panediol, and butanediol), and mixtures' of alcohol and water. A solvent is often not 
necessaiy for die second amination step. This process can be carried out in two 
stages, with aminadon of the first chlorine atom being carried out at a temperature 

40 below 90^ C. and that of the second chloride atom being carried out at a temperature 40 
above 90** C, and it is therefore pardcularly suitable for the manufacture of these com- 
pounds of the invendon having a subsdtuent in the 2-posidon that is diiferent from 
that in the 4-position. The process can of course be used for the manufacture of 
compoimds having identical subsdtuents in these two positions, the above two amines 

45 being identical, in which case there is no need to aminate the two chlorine atoms 45 
separately and the entire reaction may therefore be carried out at a temperamre above 
90' C 

Another method of making compoimds of the invention in which the substituents 
in the 2-position and in the 4-position are identical is by reacting^ 6-methyluracil, with 
^0 a phosphoric triamide of the general formula 



0=.PCNHR»), 
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Of with a phosphorous triomide of the general fonnula 

P(NHR»), 

H) give a 2,4-bis-alkylamino-6-methylpyriinidine in which R' and R' both denote 
hydrogen atoms and R' and R* denote identical alkyl groups. This reaction is carried 
5 out at a temperature of from 130 to 280° C, and a reaction time of from 0.5 to 4 
hours is generally required. Amine hydrochlorides are produced during the manu- 
facture of the criamides and these can usefully serve as catalysts for the amination of 
the 6-methyiuradl. 

The 2»4-dianuno-6-niethylpyrimidines of the invention can be separated from 
10 the various by-products, such as phosphoric amides, phosphoric acid, and amine 
hydrochlorides, by ±e use of various organic solvents, for example, chlorinated hydro- 
carbons {e.g. carbon tetrachloride, chloroform, and methylene chloride), hydrocaibons 
{e,g, benzene and toluene), and ediers {e.g. diethyl ether, dibutyl ether, and tetra- 
hydrofuran). 

The compounds of the invention can be used per se as pesdcldes, but they arc 15 
more usually formulated into pesticidal preparations containing from 0.005 to 80% 
by weight of die 2,4-d!iiam!ino-6-meJhylprimidines or salt^ thereof. The manner of 
formulation will depend on the desired physical form of the pesticidal prraaration, 
which wUl in turn depend on the desired method of application of the preparation. 
The preparations can, for example, be in the form of emulsion concentrates, wettable 20 
powders, or dusting agents. These preparations may dien be diluted as required and 
applied, for example, by dusting, scattering, spraying, or atomising, to crops or a 
crop area. . . 

A suitable formulation for an emulsion concentrate is, for example, from 10 to 
25 50% by weight of the 2,4-diamino-6-mediylpyrimidiine or salt ±eieof, from 55 to 80% 25 
by weight of an organic solvent {e.g. benzene, toluene, xylene, cyclohexanone, iso- 
propanol, butanol, glycol ethers, cthoxymedianol, or butoxymethanol), and from 5 to 
15% by weight of a dispersmg auxiliary {e.g, a sodium ali^lbenzenesulphonate^ cal- 
_ dum dodecyibenzenesulphonatc, an alig^l polyglycol etijer, an alkylphenol/ctfaylcne 
<w oxide condensation product, or a sodium alkylnaphthalenesulphonate). The concentrate ^ 
can be prepared by intimately mixing the components iii a stirring vessel. 

Wettable powders may, for example^ be formulated from 30 to 80% by weight of 
the 2,4-diamino-6-methylpyrimidine or salt thereof, from 1 to 10% by weight of a 
dispersing auxiliary (e.g. those mentioned above), and from 10 to 60% by weight of 
oo an inert filler {e.g, kaom^ montmorillonite, china clay, magnesium carbonate, caldum 
carbonate, kiesdguhr, or highly disperse silica). 

Dusting agents generally contain from 5 to 25% by weight of the 2,4-diamino- 
6-methylpyrinridine or salt thereof, the remainder consisting of inert filler (eg. those 
. mentioned above). 

^ The pulverulent prq>arations, such as wettable powders and dusting agents, are ^ 

conveniently prepared by intimately mixing the various components together, and then 
grinding the mixture by means of a hammer mill or other grinding device to a particle 
size generally less than 20 ^cun. The grotmd mixture is again mixed and then sieved. 
The pestiddal preparations according to the invention can contain other pestiddalfy 

45 active compounds in addition to die 2,4-diainino-6-methylpyrimidines. In this way an - 
increased pestiddal action or a better toleration by crops can sometimes be achieved. 
Examples of such other pesticidally active compounds are ureas, aryloxy-fatty adds, 
triazines, carbamates, thiolcarbamates, dinicroalkylanillnes, acylanilides, and dinitro- 
phenols. 

50 The following Examples illustrate various aspects of the invention. All percentages 

are by weight. 

Manufacture of compounds. 
The compounds listed in Table 1 were prepared according to the following pro- 
cedures, and thdr structures were analysed by NMR spectroscopy. 

55 Procedure 1: Preparation of 2-(or 4-)aIkylamino-4-(or 2-)chloro-6-methylpyriniidine. 55 
0.5 mole of 2,5-dichloro-6-methyipyrlmidine was partially dissolved in about 
500 ml of ethanol or a water/ethanol mixture, and 1 mole of the desired amine was 
added dropwise to the suspension over the course of 1 to 3 hours at 0 to 20^ C The 
reaction was in most cases slighdy exothermic and was kept within the given tempera-. 

60 ture range by cooling. The resulting solution was left to stand at room temperature ^0 
for several da]^ and was then concentrated in a rotary evaporator. The residue was 
shaken with water and chloroform and the aqueous and organic phases were separated. ' 
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The organic phase was dried with sodium sulphate or potassium cartonate, which was 
subsequently filtered off. The solvent was removed from die filtrate in a rotary evapor- 
ator in a water-pump vacuum, and the residue was fractionated in a high vacuum. 

Pracedtare 2: Preparation of 2«4-bis-alkylamiho-.6-methylpyrimidines with different 

alkylamino groups. : 5 
0,5 mole of (A) 4-alkylaniino-2-chloro-6-methylpyrimidine or (B) 2-aIkylamino- 
4-chIoro-6-mcthylpyrimidlnei prepared according to procedure 1, was heated to about 
150^ C and 1 mole of the desired amine was added dropwise very slowly, after which 
the mixture was maintained at from 120 to 150** Q. for 4 to <S hours. The resulting 
mixture, was cooled, and shaken with water and chloroform; The layers were separated, 10 
and^ the organic phase was dried with sodium sulphate or potassium carbonate. The 
drying agent was then filtered off. The filtrate, was stripped of solvent in a -rotary 
evaporator, and the residue was distilled under a- high vacuum. ■ 

Procedure 3: Preparation of 2,4-bis-a]kylamino-6-methylpyrimidines with identical 
1^ alkylamino groups.. . 15 

0.8 nxole of the desired amine was added dropwise to 0.2 mole of 2,4-dichloro-6- 
mexhylpyrimidine. The reaction was initially very exothermic, until about 40% of the 
amine had been used, but the mixture was not .cooled imless its temperature exceeded 
150' C Tlie remaining 60% of the amine was added dropwise* very slowly at 130 to 
20 160** Q, after which the mixture was maintained at from 120 to 150** C for from 20 
4 to 6. 6ours..The mature was cooled, and then shaken with water and chlorc^orm. 
The organic phase was separated from the aqueous pha^e and dried with potassium 
carbonate and sodium sulphate, which was subsequent^ filtered off. The solvent was 
removed from the filtrate- in a rotary evaporator, and the residue was distilled in a 
■ ' ' vacuum. • 25 



25 

Procedure 4: Preparation of 2,4-bis-n-butylamino-6-methylpyximidine. 
05 mole of phosphoric tri^n-buQrlamide and 0^ mole of 6-methyluracii were 
mixed and heated at 200** C. for 0.5 hour. The mixture was cooled. Chlorofonn was 
then added and die mixture was washed .with sodium carbonate solution.. The diloro- 
30 form layer was separated, and the solvent was stripped off. The residue was distilled 30 
under a pressure, of ,0J to 03 mm Hg, m give a product boiling at IS^I — ^157** C. 
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Pesticidd properties. 

The pestiddal properties of tlie compounds dccordiHg to the invention ar6 demon- 
strated by the follbwihg two tests. 

Test 1: Herbicidal properttes. 
The fbilpWihg £>iaats wert sown in plant dishes in a greenhouse: Zea Mays 
(inai2e)i Hordeum (bariey), tHgitdria (millet), Sinapis (mustatd), CentaUrea (com- 
fldwer)j Gdiufn apwrine (cleaVer^), Beta (sugar beet). 14 days after ^ergence^ the 
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15 



, . ^ ^Lv (sugar beet). 

pmts were ^raj^d with 6 kg/na of emulsion concentrate 

active compoi&d 20% 
cydohezdndtie 50% 
tyisAt 20% 
ettiiilafifef IHF 10% 
(fimiilsifier IHF is describe in Formulation 1.) 

The resuhs> &h terms of the number of pl^ts destrbyedj were assessed a^i- 28 
days and ^ sHoWn in die foHowiiig Table 2j fdr edch of the (Compounds prepared 
according to Examples 1 to 16. In the Table, 0 indicates no aedvity, ue. too plants 
destroyed, and 10 indicates 100% of plants destroyed 

The het^ddai action of compounds 14 to 16 is pardcuiatly good. These two 
conqiounds alsb diow a good acdoii. against wUd oats> and 4 good defoliaiit actidiL 

TABLE 2 
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Millet 
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Cornflower 
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Test 2: fungicidal properties. 



c^nrl^J^^^^^'l^^^ according to Samples 2, 3 and 11 were found, at a 

concentraDon of 0.1% to show a good activity agSnst leaf spot of celery (Septaria) 
and against bean rust ((/romycey /oAoe). y \ f^t^urutj 



5 WHAT WE CLAIM IS:— 

1- Compound of die general formula ^ 

in which' each of R^, R^^ R^ and.R% which may be identical or different;, denotes a 

hydrogen atom or an allgri group having up to 8. carbon atoms, widi the provisos 
10 diat at least one of ±e said symbols d^ote^ a hydrogen atom, that at least one of the 10 

said symbols denotes an alkyl £^up> and that the total nxmiber of carbon atoms 

in all alkyl groups denoted .by any of die said symbols is from 6 to 12. 

2. Compound as rlatmt^ ia dahn 1, in which -the total number of carbon atoms 

in all alkyl groups denoted by any of R\ K\ R» and R* is firtmi 7 to 10. 
15 3. Compound as claimed in daim 1, in Which at least R^ and R' denote all^l 15 

groups and In which the total number of cazbon atoiais in all alkyl groups denoted 

byanyofRSR%R%andR*islO. 

4. Compound as daimed in daim 1^ in which only one of R\ RS R^ and R* 

denotes a hydrogen axxissL 

20 5. Compound as claimed in daim 1, ia which B} denotes a hydrogen atom, R' ^ 

denotes a peatyl or hescyl group, R^ denotes a mediyl group, and R* denotes a methyl 
or ethyl group. 

6. ConqK>und as* claimed in claim 5, in which the total number of carbon atoms 
in the alkyl groups denoted by R*, R% and R^ is 8 . 
25 7. Compoimd as clainied in daim 1, and specificaUy listed herein. 25 

8. Compoimd as daimed in claim land listed in Table 1 herein. 

9. Saltof a compound as claimed in any one of claims 1 to 8. 

10. Hydrobromide or hydrochloride salt of a compound as claimed in any one 
of claims 1 to 8. 

30 11. Process for the manufacture of a compound as claimed in claim 1, which 30 

comprises reacting 2,4-4iichloro-6-methylpyrimidine with an amine of the general 
formula 

HN(R^)R« 

and with an amine of the general formula 

35 HN(R')R* 35 

in dther order, the reaction with the second-reacted amine being arrived at at a tem- 
perature above 90* C 

12. Pr oc ess for the manufacture of a compound as daimed in claim 1 in which 
. R^ and R' both denote hydrogen atoms and R' md R^ denote identical alkyl groups, 
40 which comprises reacting 6-methyluradl with a phosphoric triamide of the general * 40 
formula 

0=P(NHR«), 
or with a phosphorous triamide of the general formula 

F(NHR»)a 



45 at a temperature of from 130 to 280** C. 

13. Process as daimed in claim 11, carried out substantially as described in 
Procedures 1 and 2 or Procedure 3 herein. 



45 
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14. Process as claimed in claim 12, carried out substantially as described in 
Procedure 4 herein* 

15. Compound as claimed in claim 1, whenever prepared by a process as daimed 
in any one of claims 11 to 14 herein. 

5 • 16. Pesticadal preparation containing from 0.005 to 80% by weight of a com- 5 

pound or salt as daimed in any one of claims 1 to 10 and 15. 

17. Prq>aration as claimed in claim 16 in the fonn of an emulsion concentrate, 
wettable powder, or dusting agent. 

18. Pesdddal preparation in the form of an emulsion concentrate comprising from 

10 10 to 50% by weight of a compound or salt as daimed in any one of daims 1 to 10 10 
and 15, from 35 to 80% by weight of an organic solvent, and from 5 to 15% by 
weight of a dispersing auxiliary. 

19. Pestiddal preparation in the form of a wettable powder comprising from 30 
to 80% by wdght of a compound or salt as darned in any one of daims 1 to 10 and 

15 15, from 1 to 10% by wdght of a dispersing auxiliary, and from 10 to 60% by wdght 15 
of an inert filler. 

20. Pestiddal preparation in Ae form of a dusting agem comprising from 5 to 25% 
by wdght of a compound or salt as claimed in any one of daims 1 to 10 and 15, 
and from 75 to 95% by wd|^t of an inert filler. 

20 21. Pestiddal preparation as clauned in daim 16, formulated accoiding to any 20 

one of Formulations 1 to 3 herein. 

22. Method of combating pests, which comprises ^plying to crops or a crop 
area a pestiddal preparation as daimed in any one of claims 18 to 21. 

23. Method of combating pests, which comprises applying to crops or a crop area 

25 a compound or salt as claimed in any one of claims 1 to 10 and 15. 25 

ABEL & IMRAY, 
C harte red Patent Agents, 
Northumberland House, 
303—306 High Holbom, 
London WCIV 7LH. 
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(54) 2,4-DlAMINOPYRIMIDINE DERIVATIVES AND THEIR 
USE AS PESTICIDES 

(71) We, WACKER— CHEMIE G.M.B.H., a body corporate organised 
according to the laws of the Federal Republic of Germany, of 8 Miinchen 22, 
Prum-egcntenstrasse 22, Federal Republic of Germany, do hereby declare the inven- 
tion for which we pray diat a patent may be granted to us, and the method by which 
5 It IS to be performed, to be paniculariy dcscitbed in and by the following statement:— 

The present invention relates to 2,4-diamino-6-methyl-pyrimidines, which are 
useful as pesdddes. 

Many pestiddally adve, espedally herbiddally active, compounds are known, but 
most of these are active .dthcr against broad-leaved plants or against grasses, but 
not both. The present invention now provides 2,4-diamino-6-methyl-pyrimidines that 
are, in most cases, active against both broad-leaved plants and grasses. They also 
esdiibit a fungicidal action as well as a herbiddal one. 

The 2,4-diamino-6-methyl-pyrimidines of the invention are of the general formula 
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in which each of R^ R% R' and R^ which may be identical or different denotes a 
hydrogen atom or an alkyl group (straight or branched chain) having up to 8 carbon 
atoms, witia the proviso tiiat at least one of the said symbols denotes a hydrogen atom, 
that at least one of the said symbols denotes an aiJcyl group, and that tiie total number 
or carbon atoms m an alkyl groups denoted by any of the said symbols is from 6 to 12, 
preferably from 7 to 10. The compounds of the invention can also be used in the form 
of dieir salts, for example thdr hydrochlorides or hydrobromides. 

An optimum fungiddal arrinn is nhrAined with comoounds in which the total 
number of carbon atoms in t 

nitrogen atom carrying at let EBRATA 
should denote alkyl groups). 

A good herbiddal actio 
only one of the symbols R^, 
good herbiddal activity is sh( 
atom, R* denotes a pentyi or 
group, and R'* denotes a metl 
the alkyl groups R*, R' and 
of carbon atoms in the alkyl { 

The following are spedfi 
2,4-bis-n-propylamino-6-meth; 
2,4-bis-isopropylamino-6-metb 
2,4-bis-n-butylamino-6-methyl 
2,4-bi s-i sobu tyiamino- 6 -meihy 
2,4-bis- r,2'-dimethyIpropylan 
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Page 1, line 8, for adve read active 
Page 1, line 19, after in delete an insert all 
Page 1, line 30, after group, (second occur- 
rence) delete The total number of carbon 
atoms in 

Page 1, hne 31, delete the alkyl groups R^ 
R* and R* denotes a methyl or ethyl 
group. 

Page 5, Table 1, Example 10, Heading K\ 

delete n-C,H^ insert n-CcHis 
Page 8, line 36, after being delete arrived at 
insert carried out 
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